Down-regulation of human topoisomerase IIalpha correlates with altered expression of transcriptional regulators NF-YA and Sp1.
Topoisomerase IIalpha (Topo IIalpha) is an essential nuclear enzyme with a role in the maintenance of DNA topology. Topo IIalpha is a target for several anticancer drugs and the levels of activity of this enzyme have been implicated in the development of drug resistance. Our objective was to identify regulatory transcription factors involved in drug-induced down-regulation of Topo IIalpha. A breast cancer cell line was subjected to a pulsed exposure of doxorubicin and resistant clones propagated. Whole-cell extracts were studied by immunoblotting and RT-PCR for drug-induced changes in the amounts Topo IIalpha, Sp1, Sp3, NF-Y and MDR1. Topo IIalpha levels were reduced in six out of eight cell lines. Of these, three showed concomitant changes in the expression of Sp1 and NF-YA. Thus, we provide the first evidence for roles of Sp1 and NF-Y in bringing about the drug-induced down-regulation of Topo IIalpha gene expression.